Inhibition of L-selectin binding by polyacrylamide-based conjugates under defined flow conditions.
Selectins mediate tethering and rolling of leukocytes along the endothelium in a shear force-dependent manner. This key step in the cellular immune response is a target for experimental anti-inflammatory therapies. In the present paper we have examined the inhibitory activity of the minimal selectin ligand sialyl Lewis x (SiaLe(x)), its isomer sialyl Lewis a (SiaLe(a)) and sulfated tyrosine (sTyr) residues under dynamic flow reflecting the rheological conditions in the blood stream. The monomeric ligands were compared to multivalent polyacrylamide (PAA)-based conjugates under defined flow conditions on the molecular level, using surface plasmon resonance (SPR) technology, and on the cellular level, using a parallel-plate flow chamber. SPR measurements showed that a spatial arrangement of binding epitopes mimicking the selectin binding motif of the natural ligand PSGL-1 inhibits L-selectin binding successfully with IC(50) values in the nanomolar range. Using a flow chamber adhesion assay it could be shown that the multivalent inhibitors efficiently blocked rolling and tethering of NALM-6 pre-B cells transfected with human L-selectin to activated endothelium and that the inhibitory activity increased with rising shear stress. While PAA-conjugates were almost not inhibitory at low shear stress, NALM-6 cell rolling was nearly completely inhibited at high shear stress. The results indicate that multimeric conjugates of SiaLe(x), SiaLe(a) and sTyr are highly effective inhibitors of L-selectin-mediated cell adhesion particularly under flow conditions. Consequently, SiaLe(x), SiaLe(a) and/or sTyr on macromolecular carriers may be promising candidates for anti-inflammatory therapy.